Increased intimal hyperplasia and smooth muscle cell proliferation in transgenic mice with heparan sulfate-deficient perlecan.
Smooth muscle cell (SMC) proliferation is a critical process in vascular disease. Heparan sulfate (HS) proteoglycans inhibit SMC growth, but the role of endogenous counterparts in the vessel wall in control of SMC function is not known in detail. Perlecan is the major HS proteoglycans in SMC basement membranes and in vessel wall extracellular matrix (ECM). In this study, transgenic mice with HS-deficient perlecan were analyzed with respect to vascular phenotype and intimal lesion formation. Furthermore, SMC cultures were established and characterized with respect to morphology, immunocytochemical features, proteoglycan synthesis, proliferative capacity, and ECM binding of basic fibroblast growth factor (FGF-2). In vitro, mutant SMCs formed basement membranes with perlecan core protein, but with decreased levels of HS, they showed diminished secretion of HS-containing perlecan into the medium and a defective ECM-binding capacity of FGF-2. In vitro, mutant SMCs showed increased proliferation compared with wild-type cells, and in vivo, enhanced SMC proliferation and intimal hyperplasia were observed after flow cessation of the carotid artery in mutant mice. The results indicate that the endogenous HS side-chains of perlecan contribute to SMC growth control both in vitro and during intimal hyperplasia, possibly by sequestering heparin-binding mitogens such as FGF-2.